Role of liver endothelial and Kupffer cells in clearing low density lipoprotein from blood in hypercholesterolemic rabbits.
The role of liver endothelial and Kupffer cells in the hepatic uptake of cholesterol-rich low density lipoprotein (LDL) was studied in rabbits fed a diet containing 2% (w/w) cholesterol for 3 weeks. 125I-labeled tyramine cellobiose-labeled cholesterol-rich LDL was injected intravenously into rabbits, and parenchymal and nonparenchymal liver cells were isolated 24 h after injection. The hepatic uptake was 9 +/- 3% of injected dose in cholesterol-fed rabbits 24 h after injection, as compared to 36 +/- 9% in control-fed rabbits (n = 6 in each group; significant difference, P less than 0.005). Endothelial and Kupffer cells took up 2.7 +/- 0.5% and 1.2 +/- 0.8% of injected dose in the hypercholesterolemic rabbits, as compared to 1.9 +/- 0.8% and 0.8 +/- 0.3% in control animals. The amount accounted for by the parenchymal cells was markedly reduced in the cholesterol-fed rabbits to 7.3 +/- 2.7% of injected dose, as compared to 32.8 +/- 7.6% in controls (P less than 0.02). On a per cell basis, the nonparenchymal cells of cholesterol-fed rabbits took up as much LDL as the parenchymal cells (0.6 +/- 0.2, 0.7 +/- 0.1, and 0.6 +/- 0.4% of injected dose per 10(9) parenchymal, endothelial, and Kupffer cells, respectively). This is in marked contrast to the control animals, in which parenchymal cells took up about 6 times more LDL per cell than endothelial and Kupffer cells (3.2 +/- 0.9, 0.7 +/- 0.3, and 0.5 +/- 0.1% of injected dose per 10(9) cells). Thus, 30% of the hepatic uptake of LDL in the cholesterol-fed rabbits took place in nonparenchymal cells, as compared to 6% in controls. Consistent with these data, the concentrations of cholesteryl ester in endothelial and Kupffer cells in rabbits fed the high cholesterol diet were about twofold higher than in parenchymal cells (428 +/- 74 and 508 +/- 125 micrograms/mg protein, respectively, vs. 221 +/- 24 micrograms/mg protein in parenchymal cells). In contrast to cells from normal rabbits, Kupffer and endothelial cells from cholesterol-fed rabbits accumulated significant amounts of Oil Red O-positive material (neutral lipids). Electron microscopic examination of these cells in situ as well as in culture revealed numerous intracellular lipid droplets. Slot blot hybridization of RNA from liver parenchymal, endothelial, and Kupffer cells showed that cholesterol feeding reduced the level of mRNA specific for the apoB,E receptor to a small and insignificant extent in all three cell types (to 70-80% of that observed in control animals).(ABSTRACT TRUNCATED AT 400 WORDS)